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Piaimonides Hospital of Brooklyn 
4802 Tenth Avenue 
Brooklyn 19, New York 

Dear Adrian: 

This l e t t e r  i s  t o  inform you t h a t  w e  have successfully 
tes ted  our complete "breadboard" of t he  e lec t ronic  c i r c u i t s  required 
f o r  the  booster hear t  experiments. We are now packaging Lhe c i r c u i t s  
so that  you can use them with the  dog and expect that t h e  packaging 
w i l l  be completed sometime next week. I w i l l  be down i n  New York on 
Friday, ?.;arch 20 and may be able t o  br ing the  package down t o  you a t  
t h a t  t i m e .  
or a t  the  hospiia1,Saturday of t h a t  weekend. 

i s  approximately 200 ohms , the  s t imulat ion waveform w i l l  closely approxiinake 
t h a t  shown by L i l l y  i n  h i s  a r t i c l e  on bra in  st imulation, 
of the  output stage i s  approximately 0,5//coULombs per pulse, or aFproximately 
two and a half times t h a t  reported by L i l ly .  We are including a poienlioneter 
which w i l l  allow adjustment of t he  output pulse between t h i s  peak value 
down t o  about one-tenth o f  it. The stimulation o s c i l l a t o r  provides a 
bas ic  r epe t i t i on  frequency, which i s  50 cps i n  the  unii; that w e  a r e  
building. The delay trigger-Gate combination provides a time delay 
between the heart s igna l  and t h e  turning on of the stimulation o s c i l l a t o r  
of anyvhere from 0.1 t o  0.4 seconds, which i s  adjustable  by a poteritiomeler. 
The amplifier i s  capable of cmplifying si;_trTs of ap_Iroxirnitely 0,5 mv and 
providing enough otltput t o  t r i g c e r  the delay circuii ; .  I k  have added an 
inhibizor block t o  the system which makes sure t h a t ,  i f  no hear t  beat i s  
detected by the  amplifier , the stimulation o s c i l l a t o r  will be turned o f f .  
There i s  a time delay of approximately a half a second i n  the  inh ib i t ing  
action; 
o s c i l l a t o r  w i l l  be turned of f  within a half  a second of t he  loss of s ignal .  
??e have tes ted  the  c i r c u i t  over a hear t  frequency range o f  150 pulses per 
minute t o  60 pulses per minute, and it works s a t i s f a c t o r i l y  over the enzire  
range. 

Perhaps we can arrange t o  meet i n  I:anhattan,Friday evening 

A block diagram of the c i r c u i t  i s  attached. When the load 

'The capabi l i ty  

that is ,  if the  hear t  s igna l  should be lost, t ne  st imulation 
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The current dra in  of t he  c i r c u i t  when i n  operation i s  i n  
t h e  order of 3 rm and we a re  using two six-volt  mercury b a t t e r i e s  t o  
supply the  c i r c u i t  power. 
very high s e n s i t i v i t y  of t he  inpui; amplif ier ,  thus requi r ins  corcple-Le 
i so l a t ion  of the  amplifier from t'ne rest of  the  c i r c u i t ,  
mercury c e l l s  w e  a r e  using, t he  equipment should operate continuously 
f o r  approximtely 200 hours before ba t te ry  replacement i s  required.  

'Uhe reason two b a t t e r i e s  a r e  used i s  due t o  t he  

:Jith the  

We hope t h i s  w i l l  meet your requirements f o r  t he  time being 

Cearing no unforseen d i f f i c u l t i e s  i n  the  f i n a l  package, we hope 
and w i l l  allow encugh information t o  be obtained f o r  the  next advanced 
model. 
you have the  equipment i n  your hands by the end of next week, If your 
schedule does not permit you to meet ne i n  ?Jew York on %he weekend of 
t h e  20th, we w i l l  ship the  c i r c u i t  down t o  you with de ta i led  operating 
ins t ruc t ions  , 

Regards from a l l .  Ilope your elec-trode experiments a r e  
procecdiw f r u i t f u l l y ,  

Sincerely,  
r *  

J JS  :ad 

J. J, Swan 
I&ana:er - Advanced Ci rcu i t s  
Electronics  Laboratory 

P.S. I rv  Nolf did not wr i te  you because I to ld  him about your success 
i n  obtaining stainless s t e e l  electrodes and, consequen-tly, t he  
in fo rmt ion  he had f o r  you was of l i t t l e  value. 

cc: H e  Abbott 
J. C. Buchka 
\ lo  I?. Chow 
D. A.  Paynter 
E. M. Putschi 
J. A. fiaper 
E. S te rn  




